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Thinning Air, Better Beware:

Chlorofluorocarbons and the Ozone Layer
Since this excellent article was written, nearly 50 nations met
in Montreal, Canada, from September 8 to 16, 1987, to negotiate
andfinally approve the "Montreal Protocol on Substances that Deplete the Ozone Layer." Twenty-four countries, plus the Commission of the European Communities, actually signed the protocol on
September 16. They included the United States, Canada, Japan,
West Germany, France, Sweden, the United Kingdom, Egypt, Kenya, Venezuela, and many others, representing nearly all of the
world's major producer and consumer countries; in addition, other
governments, including Australia, China, and the USSR, indicated
that they would probably be signing in the coming months.
This was an historic accomplishment. For the first time, the
international community reached agreement on preventative environmental controls, taking common action before actual damages to
human health and ecology had been recorded. In many respects,
this landmark accord was a textbook case - it will set the standards and precedents for future internationalnegotiations on environmental issues. It is based on the most modern scientific techniques and findings: complex computer modelling, satellite
measurements, atmospheric chemical theory. It is designed to provide clear incentives to industry to develop substitute products and
technology to reduce emissions of ozone-destroying chemicals. It
contains provisionsfor regular,ongoing scientific, economic, technological and environmental reassessments, and for adjustments in
chemical coverage and control measures, if this should prove necessary in the future. And, since the very nature of the ozone problem,
as excellently described in this article, requires universal action, the
treaty is designed to encourage participation by countries in all
stages of industrial development and, through trade restrictions, to
discourage countries from profiting by remaining outside of the
protocol.
In fact, if the treaty's final provisions are compared with the
originalposition of the United States as outlined in this article, one
sees a remarkable similarity. Eight chemicals (five chlorofluorocarbons (CFCs) and three halons) are to be frozen at 1986 levels in
the near term. The CFCs are to be reduced in two stages, first 80
percent of the 1986 levels, then to 50 percent, by 1998-99.

88

DICKINSON JOURNAL OF INTERNATIONAL LAW

[Vol. 6:1

The Montreal accord is a balanced and pragmatic response to
an enormously complex global issue, solidly based on existing science and on technological potential. It has been acclaimed both by
environmental groups and by industrialorganizations.It is a particularly great credit to the United Nations Environment Program;
this small organization,in its extraordinarilyeffective management
of the negotiations, provided a model of how a UN body should
function, as an objective, nonpoliticized forum for discussion and
resolution of a major issue affecting the entire world community.
Foreword by Richard Elliot Benedick*

* Ambassador, U.S. Department of State (Current Senior Fellow at The Conservation
Foundation, Washington, D.C.).
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Introduction

It is the year 2030 and the earth of the late twentieth century is
no more. Replacing it is an earth that is much warmer, wetter, and
has significantly changed land masses due to the warming of the atmosphere by gases released throughout the twentieth century. Scandinavia is now an island; major portions of Bangladesh are underwater; and the Atlantic and Gulf coasts of the United States have been
severely eroded by rising oceans.' The people of this world run a
high risk of skin cancer and cataracts, and their immune systems are
more susceptible to viruses than their twentieth century counterparts. Crops and forests have been damaged by the increased ultraviolet radiation that has been let in by the destruction of the ozone
layer due to chemicals known as chlorofluorocarbons (CFCs). Even
paints and plastics have been yellowed and brittled by a sun that has
become more of an adversary than an ally.'
This description was not found in the beginning of the latest
best-selling science fiction novel. If man continues to act without
evaluating the consequences to his global environment, this is not a
far-fetched idea of what the future holds. This Comment will focus
upon one group of man-made chemicals - chlorofluorocarbons
(CFCs) and their possible effects upon the global environment, including the destruction of the ozone layer, and a warming of the
earth's surface temperature.
This Comment will also examine what measures have been
taken, both nationally and internationally, to explore the effects of
CFCs on both the human and natural environments. It will discuss
and assess legislation and proposed legislation, treaties, and conventions designed to study, regulate, and curtail problems caused by
CFC emissions and their effects on the environment. Why have not
more effective regulations been put into force? What are the essential components of regulations that must, because of the character of
this problem, have world-wide application? What are the problems
in enforcing internationally adopted regulations of CFCs? Recent
protocols for the adoption of international regulations have ironed
out much dissension in approaches among nations. How has this
been done, and will ultimate agreement be reached in the future?
Unfortunately, this Comment must raise many more questions than
it answers. Tragically, our environment will suffer from the effects of
past, unregulated CFC emissions. The question today is whether we
can prevent the development of science's worst case scenario. The
1. Detjen, Ominous Changes are in the Air, Philadelphia Inquirer, Feb. 13, 1987, at IE, col. 1.
2. Id. at 2-E (Diagram), col. 1.
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answer lies in how well the scientific, industrial, and diplomatic communities can cooperate in addressing this critical problem.
II.

The Nature and Uses of Chlorofluorocarbons

Chlorofluorocarbons (CFCs) are industrially produced chemithat are chemically inert in the lower atmosphere.4 There are
several different types5 of CFCs, and a wide variety of uses. Two of
the most widely used CFCs are CFC- 11 and CFC-12, which comcals 3

monly appear in the following products: aerosols, car air conditioners, home and office air conditioners (both systems and portables),
refrigerators, and as blowing agents to produce both flexible ureth-

ane foams and rigid urethane foams."
Another chlorofluorocarbon, CFC-1 13, is used in cleaning sol-

vents for industrial cleaning and degreasing, sterilizing medical
products and cleaning computer chips.7 In addition, other chemicals
may have a similiar effect on the ozone layer.8 The CFC industry is
a multi-billion dollar industry. Gross annual revenues from production in the United States average 27 billion dollars, and industries
producing CFCs employ 715,000 people.9
III. Scientific Background and Theories
A.

Ozone Depletion

/

CFCs are chemically inert, that is, they do not readily decompose when released into the atmosphere. This inert condition makes
them extremely dangerous to the ozone layer.10 CFCs are not de3. The three major types of CFCs discussed in this Comment are CFC-I 1, known chemically as CCI3 F; CFC-12, known as CCIF,; and CFC- 113, known as CCIIFCCIF,. Another
CFC, CFC-22, is known as CHCIF,. Other chemicals that will be mentioned are: carbon tetrachloride, CCI4 ; methyl chloroform, CHCCI,; halon 1211, a bromochlorofluorocarbon; and
halon 1301, another bromated compound. Both chlorine and bromine have the potential for
depleting ozone. EPA Assessment of the Risks of Stratospheric Modification, Volume I, Executive Summary, Revised Draft, (January 1987), at 8 [hereinafter Risks of Stratospheric
Modification].
4. The two atmospheric layers that are mentioned in this Comment are the stratosphere
or the upper level of the atmosphere, and the troposphere, which lies immediately below the
stratosphere. Chemically inert means that the substance is not destroyed in the lower atmosphere by chemicals or rain or sunshine. See Detjen, supra note 1, at 3-E, col. I.
5. See supra note 3.
6. See Shapiro and Warhit, Marketable Permits: The Case of Chlorofluorocarbons, 23
NAT. RESOURCES J. 577, 581 (1983). Flexible urethane foams are used in furniture, car seats,
and as cushioning materials. Rigid foams are used in insulation in construction, fast food packaging, styrofoam cups, food chests. Id.
7. Detjen, Debate Heats on the Essence of Cooling, Phila. Inquirer, Feb. 13, 1987, at 3E, col. 1.
8. See S. 570, 100th Cong., 1st Sess. § 5 (1987); S. 571, 100th Cong., 1st Sess. § 5
(1987) for a list of the substances and their ozone depleting factors. See also supra note 3.
9. Detjen, supra note 7.
10. This Comment will not attempt to discuss the intricacies of scientific theories concerning the ozone layer. Enough will be presented to lay a foundation to understand the need
for an international consensus of global regulation of CFCs. While the potential effects of the
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stroyed in the lower atmosphere (troposphere) and rise into the upper atmosphere (stratosphere)." The stratosphere contains the ozone
layer, a layer of 0 gas that, if compressed into a single layer at the

earth's surface, would only be one-eighth of an inch thick." This
thin gaseous layer is of vital importance to the earth's inhabitants
because ozone is the only atmospheric gas that prevents the sun's

ultraviolet radiation from reaching the earth.'"
Scientists first proposed the theory of ozone depletion by CFCs
in 1974.1" Under this theory, CFCs are released into the lower atmosphere and slowly migrate upward to the stratosphere. CFCs are destroyed in the stratosphere by sunlight and in the process, release
chlorine atoms. The chlorine atoms then react with ozone, destroying
the ozone molecules and forming chlorine oxide that can react with
still more ozone molecules.' 5 It has been postulated that one chlorine

molecule of a CFC destroys thousands of ozone molecules.'
Additionally, CFCs and other ozone-depleting chemicals have
average computed lifespans of between twenty-five and one hundred
and fifty years." Thus, CFCs presently in the atmosphere will continue to deplete the ozone layer for many years to come.' 8
B.

The "Greenhouse Effect"

Another global environmental change, known as "global warming" or the "greenhouse effect", may be partly caused by CFCs. The
theories of ozone depletion, global warming, and the build-up of ozone in the troposphere are
still insufficiently researched so as to permit complete conclusiveness, this Comment will concentrate on predictions made by leading scientists who have studied the atmospheric and climatic changes caused by CFCs. Significant uncertainties, when they arise, will be noted.
11. Risks of Stratospheric Modification, supra note 3, at 9.
12. Ozone Depletion, the Greenhouse Effect and Climatic Change.-Hearings Before the
Sub. Comm. on Environmental Pollution of the Senate Comm. on the Environment and Public Works, 99th Cong. 2d Sess. at 53 (1986) (statement of Dr. Robert T. Watson, Director,
Upper Atmospheric Program, NASA) [hereinafter Senate Hearings on Ozone Depletion].
13. Id. at 53. The dangers of this radiation will be discussed under the heading of Effects of CFCs on the Global Environment, infra.
14. Molina and Rowland, StratosphericSink for Chlorofluoromethanes:Chlorine Atom
Catalyzed Destruction of Ozone, 249 NATURE 810 (1974).
15. Senate Hearings on Ozone Depletion, supra note 12, at 67 (statement of Dr. Rowland). In August, 1986, a scientific crew was dispatched to Antarctica to measure the chemical
composition of the Antarctic stratosphere. This crew found the chemical composition within
the hole that had developed in the ozone layer contained twenty to fifty times more chlorine
dioxide than is normally expected in the stratosphere. While this is not proof that CFCs
caused the destruction, there was chlorine, and CFCs were considered a likely source. Shell,
Watch This Space, Omni, August 1987, at 42.
16. Senate Hearings on Ozone Depletion, supra note 12, at 53 (statement of Dr.
Watson).
17. Estimates of atmospheric lifetimes were calculated when thirty-seven percent of the
compound still remains in the atmosphere. Results were as follows: CFC-I I is 75 years ( 32/17); CFC-1 2 is I II years ( 289/-46); CFC-I 13 is 90 years; CCI, is 50 years; halon 1211 is 25
years; N.0 is 150 years; and halon 1301 is 110 years (the range provided is for one standard
deviation). Risks of Stratospheric Modification, supra note 3, at 9.
18. Id.
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"greenhouse effect" is caused by a build-up of carbon dioxide (CO 2 )
in the atmosphere, due largely to fossil fuel burning and deforestation."9 Other trace gases,20 including CFCs, further contribute to the
build-up of greenhouse gases in the atmosphere.
When there is a significant accumulation of these greenhouse
gases in the atmosphere, they create a literal "blanket" around the
earth. When this' occurs, infrared rays from the sun that normally
are bounced off the earth's surface and back into space are instead
"trapped" under this blanket, and reflected back toward the earth's
surface. This causes an increased warming of the Earth.2
C.

The Build-up of Ozone in the Troposphere

The build-up of ozone in the lower level of the atmosphere, the
troposphere, is still another global phenomenon that is detrimental to
the quality of life on earth. This is not the same as the depletion of
the ozone in the stratosphere that is caused by CFCs, but, rather is
the result of increased amounts of methane and carbon dioxide
gases, which is especially concentrated above cities. Ozone in the
troposphere acts as another greenhouse gas 22 and is a "villian" in
acid rain and unclean air.2 3 As a result of this build-up, the total
volume of ozone in the atmosphere may remain the same even after
the havoc wrecked by CFCs. Its location, and consequently, its effects will be altered. Instead of operating as a beneficial shield to
ultraviolet rays as it does in the stratosphere, it will be concentrated
at lower levels, where it is harmful to man.2 4
19. Twenty percent of the greenhouse effect was attributed to deforestation, while eighty
percent was attributed to increased amounts of greenhouse gases. Of the gases, carbon dioxide
may account for one-half or forty percent of the total figure. Trace gases amount to the another forty percent, and CFCs number almost one-third of total trace gases. Senate Hearings
on Ozone Depletion, supra note 12, at 9 (statement of Senator Albert Gore).
20. Trace gases include anything except nitrogen, oxygen, and carbon dioxide. Other
gases causing the greenhouse effect are: methane (emitted from termites, rice patties,
swamps); nitrous oxide (also known as "laughing gas" and given off in coal-burning and
through the use of nitrogen-rich fertilizers); and CFCs. See generally Risks of Stratospheric
Modification, supra note 3, at 13-15; World Meteorological Organization Global Ozone Research and Monitoring Project - Report No. 16: Atmospheric Ozone 1985: Assessment of our
Understanding of the Processes Controlling its Present Distribution and Change, vol. 1, at 7
[hereinafter Atmospheric Ozone 1985]; Detjen, Ominous Changes, supra note 1, at 3-E, col.
I.
21. The greenhouse effect was compared to a parked car heating up in the sun. See
Senate Hearings on Ozone Depletion, supra note 12, at 207 (testimony of Lawrence J. Brown,
Deputy Sec. of Commerce).
22. Risks of Stratospheric Modification, supra note 3, at 22.
23. Senate Hearings on Ozone Depletion, supra note 12, at 24 (statement of Dr. Sherwood Rowland).
24. Id. at 15 (statement of Dr. Watson). "'Without the ozone shield, Earth dwellers
stand about as much chance of survival as lobsters at a clambake." Shell, Watch This Space,
supra note 16, at 38.

Fall 1987]

IV.

THINNING AIR, BETTER BEWARE

Effects of CFCs on the Global Environment

CFCs dramatically alter the earth's climate by contributing to
the warming of the earth's surface. Many scientists today believe
that global warming is inevitable, questioning only the magnitude

and timing of this climatic alteration.25 If current CFC emissions
rates increase, the earth's surface temperature is predicted to warm
up by two to four degrees centigrade by the year 2030.26
As a result of global warming, the sea water level is predicted to
rise four and one-half feet or more by 2030.27 The melting of glacier
and polar ice sheets is the obvious cause for this development,28 as
warmer water occupies a larger area than colder water.2 9 Further
the surging sea would cause serious erosion of many shorelines and
sandy beaches throughout the world. 30 In addition, a great deal of
marshland would be lost, significantly altering the topography inland
as well as the coastline.3 "

A more direct effect of CFCs is occurring in the ozone layer,
which is being depleted at an alarming rate. One of the most "astonishing" cases of depletion in the ozone layer is the hole over Antar-

tica. s2 This hole has appeared in October of every year since the late
25. Senate Hearings on Ozone Depletion, supra note 12, at 22 (statement of Dr.
Watson).
26. The year 2030 is about the time carbon dioxide levels in the atmosphere are expected to double. To put this in perspective, the global warming that occurred in the early
1900's, which caused the great dust bowl in the United States, amounted to only one-half of
one degree centigrade. Id. at 207-09 (statement of Clarence Brown).
27. Id. at 36 (statement of Dr. Andrew Maguire, Vice President of the World Resources
Institute).
28. The melting of the alpine glaciers and ice on Greenland would most likely account
for ten to thirty centimeters of ocean level rise by the year 2100. The melting of the Antarctic
ice sheet has been more difficult to assess, as increased snowfall (due to more water vapor in
the air) could actually increase the size of the Antarctic ice sheet. Risks of Stratospheric
Modification, supra note 3, at 42-43.
29. Senate Hearings on Ozone Depletion, supra note 12, at 34 (statement of Dr. Carl
Wunsch, Professor of Physical Oceanography at M.I.T.). See also Risks of Stratospheric
Modification, supra note 3, at 42. The Office of Air and Radiation of the EPA predicts that
"thermal expansion alone would increase sea level rise between 30 cm and 700 cm by 2100,
depending upon the realized temperature change. This is the most certain contribution."
30. Approximately eighty percent of the sandy coastlines are already eroding. A rule of
thumb is that for every foot (thirty centimeters) of rise in sea level, there will result in one
hundred feet (thirty meters) of erosion along the United States Atlantic and Gulf coasts. Senate Hearings on Ozone Depletion, supra note 12, at 148 (statement of Dr. Steven Leatherman,
Associate Professor, Department of Geography, University of Maryland).
31. Louisiana, the state with the greatest amount of marshes, is losing up to four acres a
day, or fifty square miles a year of marshlands, due to a rise in sea level and a subsidence of
land. Further, the remaining marshes would be pushed out of the flat plains where they naturally form, and onto areas further inland with greater slopes, something that contributes to
further depletion, as marshes cannot develop on sloped land. See generally Senate Hearings on
Ozone Depletion, supra note 12, at 43-46 (statements of Dr. Leatherman and Senator Gore).
32. See Senate Hearings on Ozone Depletion, supra note 12, at 160-(statement of Clarence Brown). For a discussion of the uncertainties of the ozone models and a statement that
while ozone monitoring shows "roughly consistent" results with the models, the reductions in
Antarctica are not consistent, see generally Risks of Stratospheric Reduction, supra note 3, at
18-21. This hole was the target of a series of extremely dangerous flights in the fall of 1987 by
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1970's and has expanded so that now an area roughly the size of the
continental United States is exposed.3 3 Over Antarctica, the ozone
layer has been reduced by fifty percent. 34 Recently, a smaller hole
was discovered over the Artic by a NASA scientist.3 5
The predicted effects of ozone depletion and global warming on
humans, plants, aquatic life, and even man-made materials are drastic. The ultraviolet radiation bombarding the earth due to the destruction of the ozone layer by CFCs could cause as many as forty
million cases of skin cancer and 800,000 cancer deaths in the United
States alone over the next eighty-eight years.3 6 The higher levels of
radiation are capable of causing more cataracts and retinal disorders
that result in blindness.3" Ultraviolet radiation may further attack
the human body by suppressing the immune system; thus, preventing
it from effectively responding to viruses. 8
In addition to their effect on human beings, increased levels of
ultraviolet radiation are also likely to have a detrimental effect on
plant and aquatic life. Although extensive studies have been performed on only one crop, soybeans, a significant drop in crop yield
was experienced due to ozone reduction.39 Such plants would also be
rendered more susceptible to pest or disease damage that, in turn,
would also reduce crop yield.4" Ultraviolet radiation damages fish,
crab, and shrimp larvae, and plants essential to the marine food
chain."1
Man-made substances are also affected by higher levels of ultraNASA pilots. The purpose of these flights were to gather scientific data on the amounts of
chlorine in the hole. See Shell, Watch This Space, supra note 15. See also generally, Christian, Pilots Fly Over the Pole into Heart of Ozone Mystery, N.Y. Times, Sept. 22, 1987, at C1, col. 1. For preliminary results of these flights see Shabecoff, Anartica Ozone Loss is Worst
Ever Recorded, N.Y. Times, Oct. I, 1987, at B8, cols. 3-6.
33. Detjen, Ominous Changes, supra note 1, at 2-E, cols. 1-2.
34. Shabecoff, supra note 32, at B8, col. 3. In 1986, the ozone level had been reduced by
forty percent. Id. See also Senate Hearings on Ozone Depletion, supra note 12, at 160 (statement of Clarence Brown). Information about the reduction in the ozone layer was gleaned
from the preliminary findings made by NASA scientists during data-gathering flights over the
Antarctic in September, 1987. See supra note 32. "An equally sharp decline [of 40% in the
ozone level] over New York City would "cause skin cancer to skyrocket and make sunbathing
a death-defying act." Shell, Watch This Space, supra note 15, at 38.
35. Detjen, Ominous Changes, supra note 1, at 2-E, col. 3.
36. Shabecoff, Chlorine Found at High Level Over Antarctica, N.Y. Times, March 10,
1987, at C-7, col. 1.
37. Risks of Stratospheric Modification, supra note 3, at 36.
38. The most dangerous micro organisms are those that enter via the skin, like the
herpes virus and leishmaniases. At least one theory predicts that non-whites as well as whites
would be affected. Id. at 35.
39. See generally Risks of Stratospheric Modification, supra note 3, at 37. (At an ozone
depletion level of between sixteen and twenty-five percent, a twenty-five percent crop yield
reduction was observed.).
40. ld
41. Ultraviolet radiation would damage zooplankton by causing irreversible physiological and behavioral effects. One of these is to diminish the breeding season at the surface of the
water. Exposure of zooplankton to ultraviolet radiation also provided a reduced capability of
the females to produce offspring and a decrease in species diversity. Id. at 38-40.
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violet radiation. For example, commercial polymers and plastics
would suffer severe discoloration and cracking, especially those used
on the exterior of buildings."'
V.

Current Regulatory Measures

A.

Unilaterally - United States Toxic Substances Control Act

The possible dangerous effects of CFCs on the environment
have caused several nations, the United States included, to regulate
CFCs internally. In 1978, the Environmental Protection Agency
(EPA) placed a limited ban on the use of CFCs in aerosol propellants."' Enacted pursuant to the Toxic Substances Control Act,4 this
ban extends to the manufacture, processing and distribution of aerosols except for essential or exempted uses. " ' Every producer of CFCs
who utilizes them in aerosols must submit an annual report to the
EPA, listing the quantity of CFCs purchased and processed."
1. Federal Food, Drug and Cosmetic Act-One use of aerosol
products that is exempted under EPA regulations is in conjunction
with food, drugs, cosmetics or food additives."' With respect to these
products, the Food and Drug Administration (FDA) regulates aerosols containing CFCs4 8 pursuant to the Federal Food, Drug and Cosmetic Act.4 9
Pursuant to this Act, the FDA labels, with several exceptions,
all food, drugs, devices, and cosmetics packaged in aerosol containers
42. Commercial polymers are used in siding for houses and paints. Id.
43. Fully Halogenated Chlorofluoroalkanes, 40 C.F.R. § 762 (1986). Aeorosol propellant is defined as a liquefied or compressed gas in a container where the purpose of the liquefied or compressed gas is to expel from the container liquid or solid material different from the
aerosol propellant. Id. at § 762.3.
44. 15 U.S.C.A. § 2601 et seq. (West 1982). Pub. L. 94-463, Oct. 11, 1976, 90 Stat.
2003.
45. Essential use exceptions include: flying insect pesticides; non-consumer articles used
as cleaner-solvents; lubricants or coatings for electrical or electronic equipment; articles necessary for maintaining and operating aircraft; and uses essential to the United States defense.
Fully Halogenated Chlorofluoroalkanes, 40 C.F.R. § 762.5 (1986).
46. Id. at §§ 762.60 and 762.70.
47. Id. at § 762.45(1).
48. F.D.A. General Administration Rulings and Decisions; Use of chlorofluorocarbon
propellents in self-pressurized containers, 21 C.F.R. § 2.125. (This act regulates products manufactured or packaged on or after December 15, 1978). This regulation was enacted based on:
Information recently developed [that] indicates that chlorofluorocarbons may reduce the amount of ozone in the stratosphere and thus increase the amount of
ultraviolet radiation reaching the earth. An increase in ultraviolet radiation may
increase the incidence of skin cancer, change the climate, and produce other
effects of unknown magnitude on humans, animals, and plants. Chlorofluorocarbons may also affect the climate by increasing infrared absorption in the
atmosphere.
id. at (b).
49. 21 U.S.C.A. § 301 et seq. (West 1982).
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that use CFCs as propellants,5" either in adulterated or misbranded
products. 51 Such products are held to be in violation of the Federal
Food, Drug and Cosmetic Act. The few exceptions to the FDA ban
on aerosols that exist, like the EPA regulations, allow certain enumerated essential uses.52 Finally, the FDA allows more substances to
be added to the essential uses list if a petition is filed that shows
three elements:
(1) There are no technically feasible alternatives to the use
of a chlorofluorocarbon in the product.
(2) The product provides a substantial health benefit that
would not be obtainable without the use of the chlorofluorocarbon, and
(3) the use does not involve a significant release of
chlorofluorocarbons into the atmosphere or that the release is
warranted in view of the consequences if the use were not
permitted.53
2. Clean Air Act-In addition to the regulations under the
Toxic Substances Control Act and the Food and Drug Act, Congress
has included a section on ozone protection in the Clean Air Act. 4
This provision was drafted for several purposes: (1) to better understand man's effect on the ozone layer; (2) to better understand how
the changes in the stratosphere will affect public health and welfare;
(3) to watch the progress of regulation of activities destroying the
stratosphere and endangering public health and welfare, and; (4) to
look into the need for more regulations in this area.5 5
In order to further these purposes, the Clean Air Act directs
various government agencies56 to conduct studies of substances,
processes and activities that affect the atmosphere. The EPA is given
50. The definition of a propellant under the FDA's regulation is essentially the same as
under the EPA's regulation. See supra note 43. Under the FDA's definition, the use of CFCs
as aerating agents for foamed or sprayed food products are not considered propellents. 21
C.F.R. § 2.125(a)(2).
51. See 21 U.S.C.A. § 342 (West 1982) (definition of adulterated food); 21 U.S.C.A. §
351 (definition of adulterated drugs and devices); 21 U.S.C.A. § 361 adulterated cosmetics
defined). See further 21 U.S.C.A. § 343 (definition of misbranded food); 21 U.S.C.A. § 352
(misbranded drugs and devices defined); 21 U.S.C.A. § 362 (misbranded cosmetics defined).
52. These essential use exceptions include such substances as steroid human drugs, contraceptive foams, and anesthetic drugs for topical use. See 21 C.F.R. § 2.125(e).
53. 21 C.F.R. § 2.125(f).
54. 42 U.S.C.A. §§ 7450-7459 (West 1982).
55. Id. § 7450 (West 1982)(Congressional Declaration of Purpose).
56. The agencies required to conduct research and studies are: the Environmental Protection Agency (EPA), the National Academy of Sciences, the National Oceanic and Atmospheric Administration, the National Aeronautics and Space Administration (NASA), the
National Science Foundation, the Department of Agriculture, the National Cancer Institute,
the National Institute of Environmental Health Sciences, and the Department of Health and
Human Services. For the types of research and monitoring to be conducted see 42 U.S.C.A. §
7454 (West 1982).
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the most extensive duties, including: (1) studying the cumulative effects of the release of CFCs and other substances into the atmosphere;5" (2) researching methods to recycle substances that directly

or indirectly affect ozone in the stratosphere; (3) finding ways of
preventing the escape of these substances; and (4) finding safe substitutes for them. 58 Under the Clean Air Act, the EPA is also re-

sponsible for coordinating the research efforts of other federal agencies in the area of ozone reduction. 59
Beyond allocating the duty of researching questions and developing practical solutions to each problem, the Clean Air Act also
provides methods of augmenting federal and state regulations that
control the release of CFCs into the atmosphere. At the federal level,
the EPA and other agencies file their reports to Congress and include recommendations for regulations on substances or processes
likely to have adverse effects on the ozone layer."0 Indeed, the EPA's
failure to propose such regulations was the basis for a private citizen's lawsuit. This litigation was ultimately settled, and as a result of
this lawsuit, the EPA is currently under a court order to determine
by November of 1987 whether additional regulations are needed on
CFCs.6 1
Finally, the Clean Air Act authorizes the President to encourage research and develop regulations that would protect the
ozone layer.62 To further this end, the President is authorized to negotiate treaties, conventions, resolutions, and other agreements with
57. The substances listed are: Halocarbons, other sources of chlorine, bromine compounds, and the emissions of aircraft and aircraft propulsion systems. These substances are
also to be analyzed for their independent effects on the ozone layer. 42 U.S.C.A. § 7453(a)
(West 1982).
58. 42 U.S.C.A. § 7453(b) (West 1982).
59. To help coordinate research efforts, a Coordinating Committee is authorized, with
the various federal agencies making reports to the Committee. The Administrator of the EPA
is to act as chairman of the committee, and is responsible for reporting this information to
appropriate House and Senate committees. Id. § 7453(F)(g).
60. Id.
61. These findings and recommendations were made in October of 1980 and the regulations had not been promulgated at the time of the filing of the complaint on November 27,
1984. Despite a determination by the Administrator of the EPA that CFCs posed a "significant threat to human life" if they were continued to be released into the atmosphere, and that
"the only sensible long-term strategy" was "substantial emissions reductions," nothing was
done. National Resources Defense Council, Inc. v. Ruckelshaus, Envtl. L. Rep. Pending Litigation (Envtl. L. Inst.) 65841 (D.D.C. complaint filed Nov. 27, 1984). Other elements of the
settlement plan include:
I) A reestablishment of the inter-agency coordinating agency on stratospheric
ozone-depletion.
2) A series of assessment workshops.
3) Active support for the Vienna Convention on the Protection of the Ozone
Layer (see infra note 144).
4) Active participation in international workshops.
Senate Hearings on Ozone Depletion, supra note 12, at 157-58 (statement of Lee Thomas,
Administrator of the EPA). The citizens suit is a method of enforcing the Clean Air Act. See
42 U.S.C.A. § 7604 (West 1983).
62. 42 U.S.C.A. § 7456 (West 1986).
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other nations.
3. Proposed Legislation-In addition to the current regulations, two bills have been introduced into the Senate to protect the
ozone layer. Senators Max Baucus' a and John Chafee"l both introduced bills with similiar objectives - to protect the ozone layer by
regulating CFCs.6 5 Senator Baucus, recognizing that "ozone is an
important natural resource which protects us from . . . ultraviolet
radiation," believes that the time to regulate is now, before a global

disaster occurs."6
Both bills propose listing regulated substances, placing a production cap"7 on CFCs in substances on the list, and eventually phasing out ninety-five percent of CFCs by January 1, 1995." 8 The phase
out would be based on the 1986 production level of the listed substances. This level would then be multiplied by the substance's ozone
depletion factor 9 to achieve a three-stage phase out schedule: (1) a
twenty-five percent phase out effective January 1, 1989; (2) a fifty
percent phase out effective January 1, 1991, and (3) a ninety-five
63.

S. 570, 100th Cong., 1st Sess. (1987). [Hereinafter Sen. Baucus's bill].

64.

S. 571, 100th Cong., 1st Sess. (1987). [Hereinafter Sen. Chafee's bill].

65.

The objectives of the bills are:

To restore and maintain the chemical and physical integrity of the earth's atmosphere and to protect human health and the global environment from all known
and potential dangers to the atmosphere or climatic modification, including
stratospheric ozone depletion, that is or may be related to the chlorofluorocarbon.3 or other substances covered by this act by:
(I) reducing significantly the production and emission into the atmosphere of pollutants caused by human activities; (2) promoting the rapid
development and deployment of safe alternatives to the use of
chlorofluorocarbons and other substances covered by this act, and (3) promoting additional scientific research on atmospheric or climatic modification, including stratospheric ozone depletion, and on the known and potential effects therefrom on human health and the global environment.
Sen. Baucus's bill, supra note 63, § 3; Sen. Chafee's bill, supra note 64 § 3.
66. Senator Baucus stated that, "if we wait until we are actually experiencing health
and environmental effects, we may have gone too long to avoid a disaster." Further, "we must
send the strongest possible signal to the rest of the world that the costs of inaction are too
high, the risks are too great." Sen. M. Baucus, News Release (Feb. 18, 1987) (available from
Suzanne Lagoni of his staff).
67. The production cap on the listed substances would become effective January I, 1988,
and would limit annual quantities of the substances to those produced at 1986 levels. Sen.
Baucus's bill, supra note 63, § 7; Sen. Chafee's bill, supra note 64, § 7.
68.

Sen. Baucus's bill, supra note 63, § 8; Sen. Chafee's bill, supra note 64, § 9.

69. The ozone depletion factor is "the numerical value representing the ozone depletion
potential of such substance on a mass (per kilogram) basis. Based upon the substance's atmospheric lifetime, molecular weight of bromine and chlorine, and its ability to be photolytically
disassociated." Sen. Chafee's bill, supra note 64, § 4. CFC-l I would be given the ozone depletion factor of one (1). The others are listed below:
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percent phase out effective January 1, 1995.70 A separate production
phase out scheme is proposed in Senator Chafee's bill, which would
again have a three-step phase out based upon a 1986 production cap,
but would reach a ninety-five percent reduction level in production
by January 1, 1993.71
The two bills also seek to limit importation of any substance
containing one of the listed ozone-depleting chemicals or any substance manufactured with a process that uses the chemicals.7 2 This
prohibition would be lifted for a country that is "fully implementing
programs that have reduced production of such listed substances on
a schedule that is as least as stringent as the reduction schedule for
domestic production which applies under this act."73 The Administrator of the EPA, in consultation with the Secretary of State, could
certify such programs only after it is determined from available legislation and regulations that the reduction schedule of the foreign
nation is given the force of law.7 4
Another element of each bill is a labelling requirement for all
Ozone Depleting
Factor

Substance
CFC-12
CFC-22
CFC-113
CFC-l 14
CFC-1 15
Carbon Tetrachloride
Methyl Chloroform
Methylene Chloride
Halon-1211
Halon- 1301
Sen. Baucus's bill, supra note 63

.9
0.05
0.78
0.7
0.4
1.06
0.10
0.10
2.69
11.43

§

*
*

*

5(c).

These substances are not included in Senator Chafee's bill, and CFC-12 is also
given an ozone depletion facyor of 1.0. Sen. Chafee's bill, supra note 64, § 5.
Sen. Baucus' bill, supra note 63, § 5(c). These substances are not in Senator Chafee's bill, and
CFC-12 is also given an ozone depletion factor of 1.0. Sen. Chafee's bill, supra note 64, § 5.
70. Sen. Baucus's bill, supra note 63, § 8; Sen. Chafee's bill, supra note 64, § 9.
71. The three-step process would include a twenty-five percent reduction by January 1,
1989; a fifty percent reduction by January 1, 1991; and a ninety-five percent cutback in production effective January 1, 1993. Sen. Chafee's bill, supra note 64, § 7.
72. Senator Baucus's bill would make it unlawful to import such substances effective
January 1,1995, after notification to each exporting nation. Sen. Baucus's bill, supra note 63,
§ 12. Senator Chafee's bill would make the import ban effective twelve months after the date
the substance is placed on the priority list of substances. Sen. Chafee's bill, supra note 64, §
10.
73. See Sen. Baucus's bill, supra note 63, § 12; see also Sen. Chafee's bill, supra note
64, § I1.These provisions would give United States producers a protected market for their
products while they were undergoing the costly procedure of searching for alternatives to
CFCs.
74. Both bills also contain a reevaluation provision, wherein, at least annually, the Administrator and the Secretary would review each certification to determine that the reduction
schedule is actually being carried out. If this is not being done, a notice of revocation will be
published and would then take effect one hundred and eighty days later. Sen. Baucus's bill,
supra note 63, § 12; Sen. Chafee's bill, supra note 64, § 11.
*
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containers in which substances made with or containing CFCs are
stored or transported.s The goal of this labelling provision is to enlist consumer concern about the dangers of ozone depletion and the
greenhouse effect caused by CFCs. This could help reduce demand
for products manufactured with CFCs.78
Finally, the Baucus and Chafee bills contain similiar enforcement provisions. They provide that after the Administrator of the
EPA determines a violation has occurred, he is required to issue a
compliance order. If this is not obeyed, then the Administrator may
commence a civil suit and asses a penalty not to exceed $25,000 per
day of noncompliance for each violation." Criminal penalties are
also possible where certain violations are committed. The bills list
four such criminal violations. These include: (1) knowingly exceeding production limits; (2) knowingly introducing a substance into
commerce that violates the reduction levels or labelling provisions;
(3) knowingly importing a forbidden substance; or (4) falsifying any
documents necessary to filing under these acts.78 Senator Baucus's
bill adds a separate penalty for the continued use of listed substances
or practices that continue to contribute to ozone depletion. 79
Another bill, the "Stratospheric Ozone Protection Act of 1987,"
has been introduced before the United States House of Representatives by Congressman Jim Bates.80 This bill would amend the Clean
75. Sen. Baucus's bill, supra note 63 13. Sen. Chafee's bill, supra note 64, § 12. The
labels would look like:
(I) contains (insert name of listed substance) a substance which may harm public health and environment by destroying ozone in the upper atmosphere. (2)
manufactured with (insert name of listed substance) a substance which may
harm public health and environment by destroying ozone in the upper
atmosphere.
76. See Risks of Stratospheric Modification, supra note 3, at II.
77. In calculating this penalty, the Administrator is to take into account "the seriousness
of the violation and any good faith efforts to comply with applicable requirements." Sen.
Baucus's bill, supra note 63, § 14; Sen. Chafee's bill, supra note 64, § 13.
78. The criminal penalties include being subject to a fine (see 18 U.S.C.A. §§ 36223623 (West 1982)) or imprisonment not to exceed two years, or both. This penalty is to be
doubled if a conviction is for a violation committed after a first conviction. Sen. Baucus's bill,
supra note 63, § 14; Sen. Chafee's bill, supra note 64, 2.13.
79. This penalty, along with interest and fees, would begin to accrue twelve months from
the date of enactment of the bill, the date of the proposed listing, or the date of identification,
whichever is later, against anyone who imports or produces any of the listed substances, or
uses the listed procedures. The penalty would be in the amount which would eliminate any
competitive advantage of a product produced with CFCs over one not produced with CFCs,
and would be phased out over five years. Sen. Baucus's bill, supra note 63, § 11.
80. H.R. 2036, 100th Cong., Ist Sess. (1987) [Hereinafter Congressman Bates's bill].
This was to be enacted pursuant to the Vienna Convention for the Protection of the Ozone
Layer. See infra notes 144-152 and accompanying text. Congressman Bates proposed his bill
in recognition that there is no question that: the ozone layer, a fragile natural resource, is
being depleted by man-made substances. Recent scientific evidence from satilite observations
and "expeditions to the Antarctic indicate that the catastrophe projected for future generations
may occur sooner. It is essential that we reduce emissions of CFCs and other ozone-depleting
substances now." Letter from Jim Bates to Members of the House of Representatives (April 9,
1987) (discussing H.R. 2036).
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Air Act by providing a phase out schedule similiar to the ones in
Senator Chafee's and Senator Baucus's bills. H.R. 2036 objectives
include: (1) a freeze at 1986 levels within one year after the enactment of the bill; (2) a twenty percent reduction of the aggregate
annual emissions81 of CFCs in three years; (3) a fifty percent phase
out in five years; and (4) a ninety-five percent phase out in seven
years.8 2
The Bates bill would also control the trade of CFCs. Within one
year after its enactment the President would be required to prohibit
the importation of CFCs in bulk from any non-equivalent nation.8 3
Within three years, the importation of all products containing CFCs
would be prohibited from such nations.8 4 In addition, the bill would
restrict the export of technology of CFCs to non-equivalent
nations.8 5
The bill contains enforcement provisions similiar to those now
included in the Clean Air Act. 8' These include issuing compliance
orders by the Administrator of the EPA87 and allowing citizens to
bring suit for violations of this bill. 88
In addition to these three bills, a concurrent resolution has been
proposed and passed by the House of Representatives.8 9 This resolution urges the President to protect the public health and environment
by negotiating an international agreement to immediately reduce the
use of CFCs, and thereby promote the development of safer alterna81. The aggregate annual emission of each CFC is to be calculated by multiplying the
amount specified (i.e. 1986 level less 20% in this case) by the ozone depletion weight and then:
(1) Determining the aggregate annual production; (2) Adding aggregate bulk
imports; (3) Subtracting aggregate bulk exports; (4) Subtracting aggregate
amount of CFCs destroyed or permanently encapsulated.
Id. The ozone depleting factors for the substances covered by the bill are listed below:
Ozone depletion
Substance
weight
CFC-l 1
CFC-12
CFC-l 13
Halon 1301
Halon 1211
Carbon tetrachloride

1.00
0.86
0.80
10.00
10.00
1.11

Id.
82. In addition to being given these guidelines, the Administrator of the EPA is also
given the authority to enact even more strigent measures. Id.
83. A "nonequivalent nation" is defined as "any nation which the President finds does
not have legislation equally as stringent as this section regarding measures for the control of
fully halogenated alkanes [CFCs] and which has not transmitted to the United States information to that effect." Id.
84. Id.
85. Id.
86. Id. § 4.
87. See 42 U.S.C.A. § 7412 (West 1983).
88. Id. § 7604.
89. H. Con. Res. 50, 100th Cong., 1st Sess. (1987) (passed the House of Representatives on June 29, 1987. Currently is before the Senate Committee on Foreign Relations.).
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tives that over time eliminate the use of CFCs.9"
B.

Unilaterally - Other Nations

Other nations besides the United States have recognized the
threats CFCs pose to human health and the environment by taking
measures to regulate their use. One such country is Canada, which
passed the Environmental Contaminants Act on December 2, 1975.
Its stated purpose is "to protect human health and the environment
from substances that contaminate the environment." 9'
Under the Canadian Act, the Minister of the Environment must
issue a notice requiring anyone who manufactures, imports, or
processes any substance set forth in the notice as constituting a potential danger to human health or the environment, to identify the
substance and the quantities of the substance that are being handled.92 The Minister must then conduct studies evaluating the nature
of the substance, the inherent environmental impact, and the possibilities for the safe and controlled use of the substance.9 3 If the
Minister of the Environment and the Minister of National Health
and Welfare conclude that a significant danger to Canada exists due
to the use of the substance, they may propose regulations restricting
its use. 9' When the Governor in Council is satisfied that a substance
entering the atmosphere will constitute such a danger, he may add
the item to the list of regulated substances95 and propose
regulations.9 6
Violations of the Environmental Contaminants Act can result in
civil and criminal penalities.91 Potential violators are subject to inspections when reasonable belief of a violation exists, 98 and substances that violate the Act may be confiscated. 99
90. Id. §§ 1, 2, 3. The adoption of a protocol was urged pursuant to the Clean Air Act.
See supra note 62 and accompanying text. Further, the adoption of a protocol was urged
pursuant to the Vienna Convention for the Protection of the Ozone Layer. See infra notes 144152 and accompanying text.
91. 11Can. Stat. Ch. 72 (1975).
92. Every person who either has in the twelve-month period preceding publication, or
who intends to import, manufacture or process such a substance in the twelve month period
following publication needs to comply. Id. § 3.
93. See generally id. § 3(3).
94. This can be done only after consultation with the governments of the provinces that
are likely to be materially affected and any departments or agencies that may be appropriate
to determine if the danger can be eliminated by any other law. If no other law is found, then
the proposed regulations must be published in the Canada Gazette. Id. § 5.
95. Id. § 7.
96. These regulations may include: the maximum amounts of the substances that can be
released; the conditions under which such substance can be released; the substance to maintain
records. Id. § 18.
97. A person found guilty may be fined not exceeding $100,000 or face imprisonment
for two years. Id. § 8(5).
98. See generally id. § 10.
99. See generally id. § II.
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Pursuant to this Act, the use of CFCs has been evaluated, and
regulations have been propounded. In particular, regulations that
100
would reduce the use of CFCs in aerosols have been effected.
Several European nations have also banned the use of CFCs in
aerosols. Since December of 1977, Sweden has totally banned the
manufacture and importation of aerosols made with CFCs. 0 ' Taking
a different tact, the West German government and industry have cooperated to reduce the use of CFCs in aerosols instead of regulating
them by law.102
C. Current InternationalAction
Recognizing that the ozone layer is a world resource and that
unilateral actions taken by individual countries would not completely
resolve potential world-wide problems, nations have signed several
treaties, conventions and agreements that begin efforts to work together in understanding man's effects on his environment. Many of
these treaties have been bilateral,10 3 and most of them have merely
provided for an exchange of scientific and technical data, including
promises to conduct further research, rather than regulations.
1. MultilateralActions.-One of the earliest manifestations of
the need for man to recognize his effects on the environment was the
Declaration of the United Nations Conference on the Human Environment, which met in Stockholm in 1972.1°4 The Conference proclaimed as its goal: "[T]o defend and improve the human environment for present and future generations.' 1 5 In furtherance of this
objective, it was agreed that "the discharge of toxic substances or of
other substances . . . in such quantities or concentrations as to exceed the capacity of the environment to render them harmless, must
be halted in order to ensure that serious or irreversible damage is not
inflicted upon ecosystems." 106
The Stockholm Conference also produced many recommendations for future activities and drew attention to problem areas. With
100. Weiss, A Resource Management Approach to Carbon Dioxide During the Century
of Transition, 10 DEN. J. INT'L L. & POL'Y 487, 507 (1981). [Hereinafter Resource Management Approach].
101. See Amendment of Ordinance 1973-334 on Products Hazardous to Health and the
Environment adding 486, [1977] Swedish Fed. Stat. 1095 codified in [19731 Swedish Code of
Stat. Id. at 507, n. 113.
102. Resource Management Approach, supra note 100, at 507. A twenty-five percent
reduction was planned for 1979 and fifty percent by 1981.).
103. See infra notes 131-38 and accompanying text.
104. Report of the U.N. Conference on the Human Environment, U.N. Doc. A/Conf.
48/14 (1972), reprinted in I1I.L.M. 1416 (1972) [hereinafter U.N. Conference on Human
Environment].
105. Id. Proclamation 6.
106. Id. Principle 6.
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respect to the climate, the Conference charged governments to "be

mindful of activities in which there is an appreciable risk of effects
on climate," and to evaluate "the likelihood and magnitude of cli-

matic effects" from their activities. 0 7 Governments are exhorted to
"consult fully with other interested states when activities [like re-

leasing CFCs into the atmosphere] carrying a risk of such effects are

being . . .implemented."1 8 The Conference further recommended
using the "best practicable means available to minimize the release
to the environment of toxic or dangerous substances."10 9
Finally, the Conference recommended that large scale testing
programs be implemented to evaluate the impact of specific contaminants or products (like CFCs) on the environment. 110 Specifically, as
these measures relate to the emission of CFCs, the Conference directed the world meteorological organization to set up monitoring
stations to "monitor long-term global trends in atmospheric constituents and properties which may cause changes in meteorological
111
properties including climatic change."
The Stockholm Conference also adopted an "action plan" to implement its recommendations. The plan contained three major components: (1) an environmental assessment program ("Earthwatch"),
which would involve monitoring, research and exchanging information; (2) environmental management, which would involve comprehensive planning to protect the environment in the future; and (3) to
improve public awareness and support for measures to protect the
environment through education, training, public information, and financial and organizational efforts.'
A year after the Stockholm Declaration was adopted, the European Economic Community (EEC) instituted its own program of action 8 that was designed to provide increased protection of the environment. 4 The EEC's program is divided into three "categories" of
107. Id. Recommendation 70.
108. Id.
109. This cautionary measure is to be implemented "until it has been demonstrated that
their [substances'] release will not give rise to unacceptable risks," or "unless their use is
essential to human health or food production." Id. Recommendation 71.
110. The information from these programs is then to be provided for the use of national
policy makers and international bodies. Id. Recommendation 74.
111. Id. Recommendation 79 (Action Plan for the Human Environment). (A lot of this
work has been accomplished. See Atmospheric Ozone 1985, supra note 20.).
112. Id. § A (Framework for Environmental Action)(A governing council was set up to
promote international coolieration with regard to the environment, and an environment fund
was established to provide financing for programs.)
113. Declarationof the Environment Action Program, 16 O.J. EUR. COMM. (No. C 112)
1 (1973), reprinted in 13 .L.M. 164 (1974)[hereinafter E.E.C. Declaration of Action].
114. Id. Part 1, Title I (Objectives)(Other objectives include: preventing and reducing or
eliminating pollution; maintaining a satisfactory ecological balance; ensuring sound management of and avoiding "any exploitation of resources or of nature which cause significant damage to the ecological balance"; and seeking common solutions with other nations).
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action: (1) action to reduce pollution and nuisances; (2) action to
improve the environment and the setting of life; and (3) joint action
by the Community and member states in international organizations."' The first "category" of action, which reduces pollution and
nuisances, listed specific goals 1 6 and specific pollutants for priority

investigation

-

several of which are found in CFCs." 7 In addition,

this "category" of action calls for the exchange of information between surveillance and monitoring networks, in order to fit these into
the global monitoring system recommended by the United
Nations."'
The second "category" of this plan - action to improve the
environment - provides for a number of support measures, such as
education and training, and creating an administrative body to promote the research and investigation in part one of the action plan. 19
In addition, the second "category" is concerned with the depletion of
non-regenerating resources, including metals, ore, and natural gases.
While ozone is not explicitly mentioned, it too is a "non-regenerating" natural gas in the sense that CFCs destroy it faster than it is
naturally recreated. 20
Like the European Economic Community's action plan, the
Convention on Long-Range Transboundary Pollution' was enacted
pursuant to the Declaration of the U.N. Conference on the Human
Environment. 2 2 This was also adopted within the framework of the
115. Id. Part I, Title III (General Description of the Projects Undertaken Under the
Programme of Action of the Communities on the Environment).
116. The goals that were to be realized as "quickly as possible" were the following:
compiling a bibliography on each pollutant's effects on the environment; determining criteria
for certain pollutants; standardizing methods and instruments of measurement to render compatible results; and ascertaining gaps in the knowledge of pollutants' effects in order to select
research subjects. E.E.C. Declaration of Action, supra note 113, Part 11 (Detailed Description
of the Action to be Undertaken at Community Level over the Next Two Years), Title I (Measures to Reduce Pollution and Nuisance), Chapter 1 § B (Aims and Content).
117. Id. (The specific chemicals on the list are organic halogen, fluorine and chloride.
See supra note 3).
118. See supra note Ill and accompanying text.
119. The body is named the European Foundation for the Improvement of Working and
Living Conditions, and is charged largely with organizing research projects and workers, as
well as financing them. See generally, E.E.C. Declaration of Action, supra note 113, Title 11,
Chapter 5 § C (Function of the Foundation).
120. See generally Senate Hearings on Ozone Depletion, supra note 12, at 14 (statement of Dr. Watson).
121. Convention on Long-Range Transboundary Air Pollution, U.N. Doc. ECE/
HLM.I/R.I (1979), reprinted in 18 I.L.M. 1442 (1979)[hereinafter Convention on LongRange Pollution]. This convention was signed by the following countries: Albania, Austria,
Belgium, Bulgaria, the Byelorussian Soviet Socialist Republic, Canada, Cyrpus, Czechoslovakia, Denmark, Finland, France, the German Democratic Republic, the Federal Republic of
Germany, Greece, the Holy See, Hungary, Iceland, Ireland, Italy, Liechtenstein, Luxembourg,
Malta, the Netherlands, Norway, Poland, Portugal, Rumania, San Marino, Spain, Sweden,
Switzerland, Turkey, the Ukrainian Soviet Socialist Republic, the Union of Soviet Socialist
Republics, the United Kingdom, the United States of America, Yugoslavia, and in the name
of the European Economic Community.
122. See U.N. Conference on Human Environment, supra note 104 and accompanying
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EEC's Plan of Action for the Environment. 2 3 In particular, the contracting nations considered Principle Twenty-one of the U.N.
Conference:
Which expresses the common conviction that States have,
in accord with the Charter of the United Nations and the principle of international law, the sovereign right to exploit their own
resources pursuant to their own environmental policies, and the
responsibility to ensure the activities within their jurisdiction or
.control do not cause damage to the environment of other states
or of areas beyond the limits of national jurisdiction."'
The purpose of the Convention on Long-Range Transboundary
Air Pollution is to "protect man and his environment against air pollution," and "to limit, and, as far as possible, gradually reduce and
prevent air pollution including long-range transboundary air pollution."' 25 The parties who sign the Convention must provide to other
signatories information concerning their environmental policies, and
the technical and scientific measures they are utilizing to combat
pollution. They must also conduct research and monitor the stratosphere, assess alternative measures for attaining the environmental
objectives (taking into account economic and social factors), and foster education and training programs about the environmental impact
of pollution. 2 6
The Convention also implemented an environmental monitoring
program composed of national stations that would work together as
an international network. 2 7 It is known as the "Co-operative Programme for the Monitoring and Evaluation of the Long-Range
Transmission of Air Pollutants in Europe." (EMEP) 2 8 These stations would collect data on specific air pollutants, measure their concentration, and observe their effect on the water, soil and vegetatext.
123. See E.E.C. Declaration of Action, supra note 113 and accompanying text.
124. Convention on Long-Range Pollution, supra note 121, Preamble. See also, U.N.
Conference on Human Environment, supra note 104, Principle 21.
125. Convention on Long-Range Pollution, supra note 121, art. 3. Air pollution is defined as, "the introduction by man, directly or indirectly, of substances or energy into the air
resulting in deleterious effects of such a nature as to endanger human health, harm living
resources and ecosystems and material property and impair or interfere with amenities and
other legitimate uses of the environment." Long-range transboundary air pollution is defined
as:
Air pollution whose physical origan is situated wholly or in part within the area
under the national jurisdiction of one state and which has adverse effects in the
area under the general jurisdiction of another state at such a distance that it is
not generally possible to distinguish the contribution of individual emission
sources or groups of sources.
Id. art. 2.
126. Id. arts. 4-7.
127. See supra note Ill and accompanying text.
128. Convention on Long-Range Pollution, supra note 121, art. 9.
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tion.' 29 Finally, while the Convention recognizes that damages
caused by air pollution should be measured, it provides no rule of
law regarding a state's liability for such damages. 30
2. Bilateral Agreements-In addition to the foregoing multilateral treaties, many bilateral agreements pertaining to environmental protection have been adopted. These agreements emphasize joint
cooperation in conducting scientific studies and research to further
knowledge of the global environment. However, they do not contain
any regulations on pollutants (including CFCs) or methods of compensation for aggrieved nations.
The United States has negotiated one such treaty with the government of the Federal Republic of Germany."3 ' This agreement
calls for cooperation in handling pollution problems of mutual concern, including air pollution (including CFCs), and in working towards common goals. These goals are identified by the agreement as
follows: (1) arriving at "internationally agreed scientific criteria,
particularly those relating to human health"; (2) achieving agreement on "levels of acceptable environmental quality"; and (3) developing and disseminating information on the "best technology available to abate pollution and encourage widespread use of the best
technology available for containing pollution."' 3 2 The agreement encourages both nations to meet and discuss policy issues, to exchange
information arising from independent research and development activities, and to coordinate scientific inquiry.'
A similiar bilateral agreement on the protection of the environment has been signed by the United States and the Union of Soviet
Socialist Republics (U.S.S.R.).'3 4 This agreement calls for cooperation "aimed at saving the most important aspects of the environment," and, "will be devoted to working out measures to prevent
pollution, to study pollution and its effect on the environment, and to
129. Id.
130. Id. art. 8, n.l.
131. Agreement on Cooperation in Environmental Affairs, May 9, 1974, United StatesFederal Republic of Germany, 26 U.S.T. 840, T.I.A.S. No. 8069, reprinted in 13 I.L.M. 598
(1974). This was enacted by both countries in the belief that:
The national environment of each country as well as the global environment
must be protected for the health and well-being of present and future generations; Efficient industrialization and healthful urbanization require effective pollution abatement and control and environmental conservation policies and practices; Cooperation between the two Governments is of mutual advantage in
coping with similar problems in each country and is important in meeting each
Government's responsibilities for the maintenance of the global environment.
Id. Preamble.
132. The costs associated with these services are to be included in the cost of goods and
services that cause the pollution. Id. art. IV.
133. Id. art. Ill.
134. Agreement on Cooperation in the Field of Environmental Protection, May 23,
1972, United States-U.S.S.R., 23 U.S.T. 845, T.I.A.S. no. 7345.
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develop the basis for controlling the impact of human activities on
nature.'13 5 Once again, this cooperation is mostly in the form of exchanging scientific and technical information and experts.136
Other similiar bilateral agreements promoting cooperation in
environmental protection were signed between the United States and
Poland, 137 and the United States and Nigeria. 38 Again, both treaties
are largely oriented toward cooperation in the exchange of scientific
information and the development of research, rather than providing
any regulations to protect the environment.
3. Agreements to Study and Protect the Stratosphere and the
Ozone Layer.-The foregoing discussion has focused on agreements
entered into for the protection of the environment as a whole, without specific concern for protection of the ozone layer. Several more
specific agreements have been negotiated with the intent of studying
and protecting the stratosphere. The first multilateral agreement on
the monitoring of the stratosphere was entered into between the
United States, the United Kingdom and France. 3 9 The stated goal
of this agreement was to "foster an acceleration of the worldwide
effort to understand better the behavior of the stratosphere, and the
ozone layer in particular, and to demonstrate the feasibility and utility of collaborative international action in this regard."' 40
The agreement's objective is to pursue "measures designed to
increase the understnding of the stratosphere, and in particular to
cooperate towards the establishment of a strengthened global stratospheric ozone monitoring capability."' 4 In order to achieve these
objectives, all three governments must seek ways to improve the collection and exchange of scientific data already ascertained from experiments. Further, these governments must look into the practicality and need for additional research, particularly the measurement of
natural and man-made substances. 4 2 In addition to exchanging information among the three nations, the agreement urges cooperation
with the United Nations, especially in the area of "biological and
135. Id. art. 2. Air pollution is one type of pollution to be controlled by the U.S.U.S.S.R. agreement.
136. Id. art. 3.
137. Agreement on Cooperation in the Field of Environmental Protection, Oct. 8, 1974,
U.S.-Poland, 24 U.S.T. 465, T.I.A.S. No. 7565, extended on Sept. 12, 1977, 28 U.S.T. 8015,
T.I.A.S. No. 8735.
138. Memorandum of Understanding on Environmental Protection, Sept. 22, 1980,
U.S.-Nigeria, 32 U.S.T. 2627, T.I.A.S. No. 9864.
139. Multilateral Agreement on Monitoring of the Stratosphere, May 5, 1976, U.S.U.K.-France, 27 U.S.T. 1437, T.I.A.S. No. 8255 [hereinafter Agreement on Monitoring of
Stratosphere].
140. Id. Preamble.
141. Id. art. I.
142. Id. arts. 11, IV.
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climatic impacts of ozone changes to facilitate the development of
appropriate standards and, in turn, the establishment of regulatory
measures, if deemed necessary."" '

3

Another current international agreement on the protection of
the ozone layer is the Vienna Convention for the Protection of the
Ozone Layer.1 4 4 Once again, this Convention was entered into in recognition of the Declaration of the United Nations Conference on the

Human Environment, in particular in recognition of Principle 21.
Although actions had been taken at both national and international
levels, the parties to the Convention recognized that these might not
be sufficient given the world-wide nature of the problem of ozone
depletion. Accordingly, they recommended further research to increase scientific knowledge on the ozone layer. 14 1 Indeed, the Vienna
Convention obligates its signatories "to protect human health and
the environment against adverse affects resulting or likely to result

from human activities which modify or are likely to modify the
7
''

ozone layer. 1
The specific duties of the parties to the Convention, however,
only partially meet this goal. The first of these duties is to cooperate
in or conduct research and scientific assessments on the processes
that may affect the ozone layer, including an analysis of the effects
of modification of the ozone layer upon human health, the climate,
and man-made materials." 8 Second, the parties to the Vienna Convention are obligated to cooperate in legal, scientific and technical
fields with regard to the information obtained in the areas listed
above.""' Third, the parties are obligated to transmit information
143. The United States, the United Kingdom and France would be working with three
UN agencies in particular: The WMO, the World Health Organization and the Food and
Agriculture Organization. Id. art. IV.
144. Vienna Convention for the Protection of the Ozone Layer, May 2, 1985, printed as
Treaty Doc. 99-9, 99 Cong., 1st Sess., 1985 (ratified by the United States in August,
1986)[hereinafter Vienna Convention on Ozone Layer].
145. U.N. Conference on Human Environment, supra note 104, Principle 21.
146. Vienna Convention on Ozone Layer, supra note 144, Preamble.
147. Id art. 2.
148. Specifically the research is directed toward:
(a) The physical and chemical processes that may affect the ozone layer; (b)
The human health and other biological effects deriving from any modifications
of the ozone layer, particularly those resulting from changes in ultra-violet solar
radiation having biological effects (UV-B); (c) Climatic effects deriving from
any modifications of the ozone layer; (d) Efects deriving from any modifications
of the ozone layer and any consequent change in UV-B radiation on natural and
synthetic materials useful to mankind; (e) Substances, practices, processes and
activities that may effect the ozone layer, and their cumulative effects; (f) Alternative substances and technologies; (g) Related socio-economic matters.
Id. art. 3.
149. Specifically, cooperation is carried out through:
(a) Facilitation of the acquisition of alternative technologies by other Parties;
(b) Provision of information on alternative technologies and equipment, and supply of special manuals or guides to them; (c) The supply of necessary equipment
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amongst themselves.
To meet these objectives, the Convention created a conference
of the parties. This conference holds regular meetings, and establishes the form and intervals for transmission of the information.15
Other duties of the conference include reviewing the scientific information gathered about the ozone layer, promoting policies and measures "for minimizing the release of substances causing or likely to
cause modification of the ozone layer," adopting research programs,
and concluding protocols to the Vienna Convention. 5
The Vienna Convention provides for the adoption of these protocols that would regulate ozone depleting substances and practices,
such as the emission of CFCs into the atmosphere. However, the
adoption of such regulatory measures is not a mandatory duty upon
the signatories to the Vienna Convention. 52
V. Proposed International Protocols to the Vienna Convention on
the Protection of the Ozone Layer
In recognition of the international problem of controlling CFC
emissions into the atmosphere, several nations have drafted protocols
(prior to the current draft protocol that was hammered out by nations in Geneva in April, 1987, and signed at Montreal in September, 1987),15a that would regulate CFCs if put into effect. At the
first conference in Geneva to draft a protocol to the Vienna Convention for the Protection of the Ozone Layer, several drafts of regulations were tabled. One such proposal came from the European Economic Community, suggesting an immediate, but interim, freeze on
the level of production of CFCs. 5" This would have been followed by
further reductions after more scientific experiments showed such reductions were warranted. 155 This freeze was a move away from the
and facilities for research and systematic observations; (d) Appropriate training
of scientific and technical personnel.
Id. art. 4.
150. Id. art. 6.
151. Id. In addition, each party that has signed the Convention would receive one vote.
Id. art. 15,
152. The word "may" is used instead of the word "shall." Id. art. 3.
153. See infra text accompanying notes 187-199.
154. [Current Developments] 17 Env't Rep. (BNA) 1474 (Dec. 26, 1986). Production
of CFC-11, CFC-12 and possibly CFC-113 and CFC-114 would be frozen at 1986 levels.
Hearing before Subcomm. on Toxic Substances and Environmental Oversight to the Senate
Comm. on Environmental and Public Works, 100th Cong., 1st Sess. (Jan. 28, 1987) (statement of Ambassador John D. Negroponte, Asst. Sec. of State for Oceans and Int'l Environmental and Scientific Affairs) [hereinafter Statement of Ambassador Negroponte].
155. The results of several major scientific studies have recently been published. The
United Nations Environmental Programme (UNEP), which is composed of scientists from
many different nations, has presented its findings on the ozone layer. See id. Also, scientists
from the European Economic Community were among a group of one hundred and fifty scientists who prepared a publication on the state of the atmosphere. See generally Atmospheric
Ozone 1985, supra note 20.
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EEC's insistence on a production capacity cap, that would have allowed the EEC to produce thirty percent more CFCs than it is cur16
rently producing. 5

The EEC's rules proved a stumbling block in further negotiations at Geneva. According to its rules, the twelve member EEC

must reach a common position in order to negotiate.157 At Geneva,
and later at Vienna, the European Economic Community stood divided on regulations for CFCs. West Germany clearly stood on the
side of a meaningful first step to reduce CFCs, followed by a long-

term strategy to further cut-back CFC emissions."' In fact, West
Germany, Finland, Norway and Sweden endorsed the United States
approach15 9 of a strict limit on current CFC emissions and a phase
out over the next several years. Britian and France took an opposing
stance. They expressed strong opposition to any controls on CFCs,
fearing that jobs would be lost and its international trade position
harmed. 6 0
The EEC approach failed to deal with several important
problems that would make world-wide enforcement feasible. The
first problem is to create an incentive for manufacturers of CFCs to
produce alternate chemicals. In the short term, the result of a freeze
without the threat of cutbacks in the future is a disincentive for industry to seek alternatives, which would not survive in the marketplace due to their expense. Without a threat of long-term cut-backs,
manufacturers would be reluctant to invest in expensive alternatives
that would not be needed down the line.'
The second major problem is to enforce the regulations even af156. Statement of Ambassador Negroponte, supra note 154. This thirty percent increase
becomes even more significant given the fact that the EEC is the second biggest producer of
CFCs and the leading exporter. Kamm, U.S. Blames Europe for Lack of Ozone Protection
Accord, N.Y. Times, Feb. 28, 1987, at A-2, col. 3.
157. Kamm, supra note 156, at col. 4.
158. Id.
159. See infra text accompanying notes 174-181. The Scandinavian countries wanted an
even stricter amendment to the U.S. protocol, calling for a first phase cut-back of twenty-five,
rather than twenty percent.. Statement of Ambassador Negroponte, supra note 154.
160. Shabecoff, supra note 36, at C-7, col. 2. This position may have been due in part to
lobbying on the part of large chemical companies in these countries, and partly due to the lack
of lobbying by environmental groups. [Current Developments] Env't. Rep. (BNA) 1828 (Feb.
27, 1987).
161. Dudek, Industry Requires an Incentive to Cut Back Ozone Pollution, Los. Angeles
Daily Journal, Dec. 8, 1986, at 4, col. 4. One such industry that has voluntarily decided to use
alternatives is McDonalds. In a statement given August 5, 1987, McDonalds announced that it
would no longer use styrofoam containers made with CFCs (as blowing agents). In the United
States, the company would still use foam packages, but these would be made without CFCs.
The phase out would continue over the next eighteen months domestically, with the company
considering phasing out the containers in the foreign market as well. N.Y. Times, Aug. 5,
1987, at D-22, col. 5. In addition, one state has announced a ban on products made out of
polystyrene foam (made with CFCs) in state offices and institutions. Governor Madeleine M.
Kunin of Vermont announced the ban, which would double the cost to the state annually. The
Governor added that the extra cost was well worth it, and that she hoped private industry
would follow the state's lead. N.Y. Times, Sept. 13, 1987, , col.2-3.
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ter they are effected. Enforcement would require either: (1) authorization in the regulations for an on-site inspection of the premises' 6 2
or (2) reciprocal trade bans on products made with CFCs or on
CFCs themselves. Absent such measures, reliance would be placed
upon national governments to enforce the freeze. This may work in a
country that already has internal legislation banning products made
with CFCs, 6 3 but is hardly effective in countries where there is no
such legislation.
In addition to the European Economic Community, the Canadians also submitted a protocol at Geneva. This protocol called for a
global emissions limit based on national quotas, to be measured in
terms of the adjusted production of each nation, with adjusted production being the actual production of CFCs by that nation, plus
imports minus exports. 6 The U.S.S.R. backed the Canadian proposal, adding a similiar text calling for a global production limit' to
be proportionate to the population of countries, with less developed
countries exempt from any controls on CFCs.'
In addition to the problems underlying the European Economic
Community's proposal, the Canadian approach poses an additional
problem of enforceability. To follow this approach would require
ongoing negotiations between countries, both as their population
changes, and as their adjusted productions grew or fell.16 7 This approach might have worked if these CFC production entitlements
could have been traded or assigned, for this would have allowed anyone who felt the global CFC limit was too high to buy-up a lot of
entitlements and cause a reduction in CFC emissions, though perhaps at a prohibitive expense.' 68 Even if the entitlements could have
been traded, another problem would have arisen with the Canadian
approach - that of taking away the "right" of less developed coun162. Denmark, Finland, Norway and Sweden negotiated a convention in which this enforcement measure is implemented. Under this convention, a party who is adversely affected
by pollution discharge into the environment may bring suit against the party responsible. If the
party implicated is not within the same nation, notice is given to the other state. This would be
done through a supervising authority, also authorized by the convention. For determining the
actual damage done, an on-site inspection is permitted by the party found liable. See generally
Convention on the Protection of the Environment, Feb. 19, 1974, 13 I.L.M. 591. (A similar
inspection team might be sent into an offending producer's facilities.)
163. Such legislation is currently before the United States Senate. See Sen. Baucus's
Bill, supra note 63. See also Sen. Chafee's Bill, supra note 69 and Congressman Bates' Bill,
supra note 80.
164. Adjusted production was defined as "production plus imports minus exports to parties." Statement of Ambassador Negroponte, supra note 154.
165. This limit would have only been for CFC-11 and CFC-12. Id.
166. Id.
167. Telephone interview with Andrew C. Parker, Special Assistant for Public Affairs,
Bureau of Oceans and International Environmental and Scientific Affairs, Room 7831, Department of State, Washington, D.C. (March 10, 1987).
168. Dudek, supra note 161.
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tries to develop.169 The U.S.S.R.'s proposal would have solved this by
not allocating any controls on CFCs to less developed nations. However, this still would not have regulated the emissions of CFCs
effectively.'7 0
At the Geneva conference, Japan supported a global production
capacity cap on CFCs at existing levels. 171 Yet, the problem remains
that current production is running far below capacity. 7 As a result,
more CFCs than are presently being emitted into the atmosphere
would have been allowed instead of the intended lower levels of
CFCs. There would also have been the same enforcement and indus73
try incentive problems as mentioned earlier.1
At Geneva, the United States took the lead in pushing for a farreaching control program. The United States sought through its protocol a "straightforward, cost-efficient approach that will provide
technology incentives and clear targets to governments and industry
for developing and introducing new technologies for chemical conservation, recycling and substitution."' 7 Thus, the U.S. draft protocol
had three major elements:
I. A near-term freeze on the growth of emissions, at or near
1986 levels, of those substances which are most damaging to the
ozone layer because of their chemistry and their long atmospheric life;
II. A long-term, scheduled reduction of emissions of these
substances, down to the point of eliminating emissions from all
but some limited uses for which no substitutes are commercially
available - such reduction could be as much as 95 percent; and
III. A plan for periodically examining progress made, including provision for modifying the schedule, or removing or adding chemicals, based on new scientific knowledge and economic
75
factors.

The first of these three elements would have frozen aggregate
169. Taubenfeld, The Atmosphere: Change Politics and World Law, 10 DEN. J. INT'L L.
& POL'Y 469, 482.
170. The third world nations presently have a very low per capita use or production of
CFCs, but an enormous potential for much greater use. Senate Hearings on Ozone Depletion,
supra note 12, at 176 (statement of Alvin Trivelpiece, Director, Office of Energy Research,
Dept. of Energy).
171. This cap would have only been on CFC- I and CFC-12. Statement of Ambassador
Negroponte, supra note 154.
172. Dudek, supra note 161.
173. "Absent CFC price increases or mandated phase-outs, there is no incentive for producers to introduce expensive alternatives. They would not survive in the market place." Id.
174. U.S. Proposed Protocol on the Protection of the Ozone Layer, December 1-5, 1986,
Geneva, 1st Meeting of UNEP Negotiations on an Ozone Layer Protocol, Preamble [hereinafter U.S. Protocol].
175. United Nations Environment Program, Meeting on Protocol of the Ozone Layer,
Geneva, Dec. 1, 1986 (Plenary statement by the representative of the United States, Ambassador Richard Elliot Benedick, Deputy Assistant Sec. of State) [hereinafter Plenary Statement
of Ambassador Benedick].
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annual emissions 176 at the 1986 levels. The second step closely resembled the domestic bills currently pending before the U.S. Congress, 177 in that it also had a three stage phase-out of CFCs. 1 78 The
third element of the plan would have been satisfied by the establishment of an international monitoring system to aid in the detection of
alterations to the ozone layer. Further, parties to the plan would
have met at least a year prior to the implementation of each of the
phase-out steps with an ad hoc panel of scientists to "review advances in scientific understanding of modification of the ozone layer
and the potential health, environmental, and climatic effects of such
modification.' 7 9
Another important feature of the United States protocol that
would have helped solve the enforcement problem, was control of
trade measures. After the protocol was entered into force, each party
would have banned the importation of CFCs in bulk from any state
that was not a party.1 80 Parties to the protocol would have also
banned the export of technology to non-parties for the production of
CFCs. Finally, parties would have studied the feasibility of banning
products containing or produced with CFCs. 81
A second meeting to formulate a protocol on ozone protection
was held in Vienna in February of 1987, and some further progress
was achieved. A "chairman's draft" of the critical control article of
the protocol arose out of work done by an ad hoc working group of
legal and technical experts. 82 This control article called for a freeze
of CFCs at their 1986 level within one to three years after the protocol was entered into force.' 8 3 Another significant step would be the
appearance of a reduction level of ten to fifty percent of 1986
levels.1 84 The ad hoc group also adopted a control of trade provision
176. Aggregate annual emissions would have been calculated by taking a party's aggregate annual production "[plus aggregate annual bulk imports;] [minus aggregate bulk exports
to other parties;]" [minus aggregate annual amount of CFCs which have been destroyed or
permanently encapsulated.] These aggregate amounts would have been calculated by multiplying the amount of each CFC by its ozone depletion weight, and then adding the products. U.S.
Protocol, supra note 174, art. III.
177. See Sen. Baucus's Bill, supra note 63. See also Sen. Chafee's Bill, supra note 64,
and Congressman Bates' Bill, supra note 80.
178. The first step after a freeze would have been a twenty percent reduction; the second, a fifty percent reduction, and the third a ninety percent reduction. U.S. Protocol, supra
note 174, art. 11.
179. Id., art. IV.
180. An exception was made for a state that was in full compliance with the control
measures of article 11of the Protocol, even if the state was not a party to the Protocol. Id. art.
V.
181. Id.
182. Chairman's Draft of Protocol on the Protection of the Ozone Layer, Feb. 23-27,
1987, Vienna, 2d Sess. of UNEP Negotiations on an Ozone Layer Protocol, art. II [hereinafter
"Chairman's Draft"].
183. Id. n.l.
184. Id. n.3.
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that mirrored the U.S. position,' 88 with the addition of a provision
that "parties shall not provide bilateral or multilateral subsidies,
and, credits, guarantees, or insurance programs for the export of
products, equipment, plants, or technology for the production or use
of the controlled substances." '
The draft of the protocol that was signed by the United States,
the European Economic Community, and twenty-three other nations
on September 16, 1987,187 was the result of a conference in Geneva
in late April of 1987. The protocol incorporates many of the provisions set forth in the proposals by the individual countries as well as
reaching several important compromises. One such compromise involves the control article. Under the signed agreement, each party is
obligated to freeze production and imports of CFCs at 1986 levels
within one year after the agreement takes effect (1989).188 A further
reduction of consumption of twenty percent must follow by 1994,
with an additional thirty percent cut in consumption by 1999.189
The new international agreement also includes a control of
trade article, which will ban the import of products containing controlled substances under the Accord1 90 from countries not party to
the agreement within one to four years. 191 The agreement also deals
with the problem of low consuming countries, allowing them to delay
compliance with the Accord for five to ten years and allowing them
to substitute another year in place of 1986 for the measurement
levels. 19 2 Poorer countries would also be allowed to increase their annual production of CFCs by as much as ten percent a year over the
next ten years, if it will help their economic development. 9 '
In addition to forging a compromise that was signed by twentyfour nations and backed by still more, 194 the agreement was hailed
as "perhaps the most historically significant international environmental agreement" ever drafted. 195 This marked the first time the
185. See supra text accompanying notes 180-81.
186. See Chairman's Draft supra note 182, art. V.
187. Hicks, Chemical Industry Sees Rush to Invent Safer Alternatives, N.Y. Times,
Sept. 17, 1978, at A-12, col. 5.
188. United Nations Environmental Program's Seventh Revised Draft Protocol on
Chlorofluorocarbons and Other Ozone-Depleting Substances, July 6-9, 1987, Geneva, 3d Sess.
of UNEP Negotiations on an Ozone Layer Protocol, art. I1 [hereinafter UNEP Protocol].
189. Shabecoff, Dozens of Nations Approve Accord to Protect Ozone, N.Y. Times,
Sept. 17, 1987, at A-12, col. 1.
190. Such controlled substances are: CFC-l 1, CFC-12, CFC-113, CFC-114, CFC-1 15,
and possibly Halon-1301 and Halon-121 I. Id., Annex A.
191. Id. art. 4.
192. Id. art. 5.
193. Shabecoff, supra note 189, at A-12, col. 1-2.
194. The European Economic Community also signed the Accord. Forty-nine countries
signed a document approving the meeting's actions, but some (like the Soviet Union) did not
have the authority to sign the Agreement itself. Id.
195. Id. at A-I, col. 3.
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international community initiated controls on a valuable economic
commodity (CFCs) before there was tangible evidence of damage, 9
which could "signal the beginning of a new era of international cooperation in coming to grips with a wide variety of global concerns
. ... ,, Further, even though complex and difficult scientific, economic and geographic issues were presented, these were resolved in a
way that proves that the world community can "sit down and engage
in international risk assessment and risk management. 98 This may
set a precedent for other international agreements, such as on global
warming. 99
While the success of the international scientific, economic and
diplomatic communities in reaching an agreement regulating CFCs
and their destruction of the ozone layer is momentous, several
problems still remain. The first of these is persuading the governments of the signatories to the agreement to ratify it.200 The second
is to prompt the companies that make CFCs to look for alternatives.201 Finally, as this is such an international problem, attempts
must be made to obtain the signatures from as many countries as
possible to both the Vienna Convention and its new accompanying
regulations.
VI.

Conclusion

Many scientists are in agreement that significant global climatic
changes are currently under way, specifically a global warming, and
a thinning of the earth's valuable ozone layer. Chloroflourocarbons
play a major role in ozone depletion and also contribute to the
warming of the earth's surface. Scientists also agree that the means
chosen by diplomats to curb CFC emissions into the atmosphere will
directly effect the timing and extent of these global changes.
196. Id.
197. Shabecoff, Ozone Agreement is Hailed as First Step in Cooperation, N.Y. Times,
May 5, 1987, Section C, at 1, col. I [hereinafter Shabecoff, Ozone Agreement].
198. Shabecoff, supra note 189, at A-I, col. 3.
199. Shabecoff, Ozone Agreement, supra note 197, at C-7, col. 4.
200. This fear of nonratification and of rehashing the significant progress already made
stems in part from a division within the Reagan Administration on whether or not to support
the UNEP Protocol. Interior Secretary Donald P. Hodel has advocated the belief that the
Accord would violate President Reagan's philosophy of minimal government regulation. Hodel
advocated a "personal protection" campaign against the increased ultraviolet radiation, including the wider use of sunglasses, hats and sunscreens. Opponents to Hodel's proposal have criticized it as "ineffective" and "hugely expensive," saying that if each person bought sunglasses,
a hat and sunscreen, the cost would reach $8 billion a year. Hodel's solution has also been
criticized from a total environmental view, with one commentator noting "It's very hard to get
fish to wear sunscreen." Phila. Inquirer, May 29, 1987, § A, at 22, col. 1-6.
201. This does not seem to be a major problem, as officials at several American chemical
companies expected a "race" to develop alternatives, one of the consequences would be a
tighter supply of CFCs as demand for products made with them grew. This would result in
prices for these products being so high that manufacturers would be forced to find alternatives.
Hicks, supra note 187, at A-12, col. 5-6.
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Due to the nature of the ozone layer, the problem of CFC emissions is an international one, and cannot be solved by the unilateral
regulatory actions of any one nation. Only an international regulation of CFCs would carry out the goal of the U.N. Conference of the
Human Environment to protect the environment for future generations. The current agreement, which was signed in Montreal, would
solve the major problems of enforceability, and give incentives to industry to develop alternatives to CFCs by freezing current production of CFCs and then significantly reduce emissions levels. This
agreement also takes into consideration the long lifespans of CFCs,
and the fact that the problems of ozone depletion and global warming are already certain to occur in future generations. What is
needed now is a universal acceptance and ratification of this agreement. After all, if we are to err in regulating CFCs, we should err on
the side of caution.
Melissa S. Lobos

